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P h y s i 01 o g i c a1 Chemistry . 

Quantitative Analyses of Blood . By G . BUNGE (Zeitschr(ft f . 
Biologie. xii. 191--216).-The following are analyses of the blood of 
pigs, horses. and oxen :- 

I.-De$brinated Pig's Blood . 
Per  1. 000 parts of blood.corpuscles . 
Water .................. 632.1 

Solid constituents .......... 367-9 
Hzemoglobin ............ 261.0 
Albumin ................ 86.1 

Other organic substances .... 12.0 
Inorganic substances ........ 8.9 

Potash .................. 5.343 
Magnesia ................ 0.1 5 8 
Chlorine . . . . . . . . . . . . . . . .  1504  

Phosphoric acid ............ 2.067 

Per 1. 000 parts of serum . 
Water .................. 919.6 

Solid constituents .......... 80.4 
Albumin ................ 67.7 

Other organic substances .... 5.0 
Inorganic substances ........ 7.7 

Potash .................. 0.2'73 
Soda .................... 4'272 
Lime .................... 0.136 
Magnesia . . . . . . . . . . . . . . . .  0.038 

Oxide of iron . . . . . . . . . . . . . .  0.011 
Chlorine . . . . . . . . . . . . . . . .  3.611 

Phosphoric acid ............ 0.188 

11.-DeJibrinated Horse's Blood . 
Per 1. 000 parts of blood.corpusc1es . 
Water .................. 608-9 

Solid constituents .......... 391.1 
Potash .................. 4-92 
Chlorine .................. 1.93 

Per  1. 000 parts of serum . 
Water .................. 896.6 

Solid const.ituents ............ 103.4 
Potash . . . . . . . . . . . . . . . . . .  0-27 
Soda . . . . . . . . . . . . . . . . . . . .  4.43 
Chlorine .................. 3.75 
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111.-DeJibrinated Ox-blood. 
Per 1,000 parts of blood-corpuscles. 
Water .................. 599.9 

Solid constituents .......... 400.1 
Hemoglobin ............ 280.5 
Albumin ................ 10’7.3 

Inorganic substances ........ 4.8 
Other organic substances .... 7.5 

Potash .................. 0.74’7 
Soda .................... 2.093 

Chlorine ................ 1.635 
Phosphoric acid ............ 0.703 

Magnesia ................ 0017 

Per 1,000 parts of serum. 
Water .................. 91313 

Solid constituents .......... 86‘7 
Albumin ................ 73.2 

Other organic substances .... 5-6 
Inorganic substances ........ 7.9 

Potash .................. 0.254 
Soda.. .................. 4351 
Lime.. .................. 0.126 
Maqnesi ................ 0.045 
Oxide of iron ............ 0.011 
Chlorine ................ 3.717 

Phosphoi-i:: acid ............ 0.266 

H. H. B. S. 

Can Inorganic Constituents be withdrawn from the Bones 
by the introduction of Lactic Acid into the Intestines? By 
E. HE I s s (Zeitschrijt f. Biologic, xii, 151--169).-The decrease in the 
amount of the inorganic constituents of the bones which is known to 
take place during the progress of certain diseases has been referred by 
some to defective nourishment, but by others to the solvent action of 
an  accumulation of acid in the body. This latter view is supported by 
Marchand (Jour. f. prakt. Ckem., xxvii, 93), who states that the urine 
of a child suffering from rachitis was found to contain more than the 
normal amount of phosphate of lime, in addition to considerable 
quantities of lactic acid, and that its bones subsequently proved to be 
deficient in lime-salts, but t o  contain an  excess of organic matter. H e  
consequently attributes this disease to a solution of bone-earth by 
lactic acid, derived from the fermentation of carbohydrates in the 
intestines, and induced by a diseased state of the mucous membrane 
of the stomach : so that, according to  his views, rachitis proceeds in 
the first instance from a disordered state of the digestive organs. 
Beneke, however, believes this solution and secretion of phosphate of 
lime to be brought about principally by oxalic acid, though this seems 
very improbable ; and it has moreover been asserted by Buchheim 
and Piotrowky, that oxalic acid is without influence upon the excretion 
of lime. 

Researches on the origin of bone-diseases have also been made by 
Heitzmann, who asserts that rachitis and osteomalacia were produced 
in certain animals to which he had administered lactic acid, by sub- 
cutaneous injection or by mixture with the food. Since, however, he 
gave no analysis of the diseased bones to prove a diminution in mineral 
constituents, and as his results also for other reasons did not seem to 
be conclusive, the author was induced to re-investigate the subject. 

For  this purpose a small spaniel dog, 18 months old, and weighing 
4,701 grams, was fed daily with food containing lactic acid, in quan- 
tities at first of 1-2 grams, but afterwards increased t o  4-6 grams, 
and finally to 7-9 grams. In order that its dung and urine might be 
collected without loss, it was kept during the whole time the experiment 
lasted in a confined space, from which it was only removed from time 
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Description of Consumption Quantity Spec. 
food. of water. ofurine. grav. 

864 C.C. 1 *054 

. - > _ _ _ _ _ c _ - - - - - ~ ~  

1684 grams 

t o  time t o  be weighed. At the expiration of 308 days, it was bled to 
death through an opening made in the carotid artery. 

Throughout the whole time the animal had never shown any 
symptoms of disease, and Professor Bollinqer, who made a careful 
post-mortem examination, failed to discover the least signs of rachitis 
or osteomalacia. In order, however, to ascertain whether the lact!ic 
acid had withdrawn any mineral constituents from the body, the 
different 'parts were separately weighed and submitted to analysis ; 
but in every case the results obtained were perfectly normal, showing 
no deficiency whatever in the alkaline earths. 

Lastly, the total amount of lime and magnesia contained in the food 
consumed was found t o  be precisely the same as that excreted in the 
dung and urine, thus proving conclusively that none could have been 
withdrawn by the lactic acid. 

The question then remains as to what became of the lactic acid. 
The author believes it must have been decomposed on passing tbrough 
the dog's body, since no appreciable quantity could be detected in the 
urine. €3. H. B. S. 

Nitrogen. H;ziF 
9.42grams 16'09grams 

I 

Researches on the Formation of Hippuric Acid in the 
Organisms of Herbivorous Animals supplied with different 
kinds of Fodder. By H. W E I S K E  (Zeitschr{ft f. Bidog ie ,  xii, 
241-265) .-Two fully-grown wethers, of equal age and similar breed, 
received each 21hs. of meadow hay daily. Their urine was at  the 
same time carefully collected and examined, and the figures thus 
obtained give the following mean results for each animal per day :- 

~~~~ ~ 

Consumption Quantity of Hippuric 1 of water. 1 urine. I '1'. p' 1 1 acid. 

No. I.. . . . 1143 grams. 520 C.C. 1 -060 9 -11 grams. 15 *45 grams. 
No. 11.. .. 1 I 820 C.C. I 1.043 1 9 -80 grams. 116.07 grams. 

The mean daily product'ion of hippuric acid was, therefore, 15-76 
grams-a quantity which closely approximates to that found by 
Hofmeister. 

Animal No. 1 then received in addition 15 grams of common salt, 
with the following result :- 

- 

The addition of salt to the food was, therefore, followed by an 
increase in the consumption of water and in the volume of urine, as 
well as to  a slight extent in tbe quantity of nitrogen and hippuric 
acid. This result is just the reverse of that obtained by Grouven, who 
states that with cattle the addition of salt to the food caused a very 
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Sp. gr. 

1 *039 

1.054 

considerable decrease in the quantity of hippuric acid secreted with the 
urine. (Physiolo!y. Chena. F/~tterungsve?..suche. Berlin, 1864). 

Experiments were next made with mixtures of hay with wheat, 
beans, and potatoes respectively, in the proportion of one part of dried 
hay to one part of the dried substance of tlhe other ingredient. The 
experiments extended in each case over four days, aad gave the follow- 
ing mean results :- 

I 
Hippuric 

acid. 

6 *32 grams 

4.67 ), 

----- 
Description of food. 

1 -051 

-__-- 
1 lb. meadow-hay . . 
+ 1 lb. wheat . . . . . . } 
1 lb. meadow-hay . . 
+ l l b .  beans .. .. . . } 
1 lb. meadow-hay . . 
+ 41bs. potatoes. . . . } 2-84 ,, 

Consumption 
of water. 

1293 grams 

1660 ,, 

--- 

963 >, 

Quantity of 
urine. 

I 

This admixture of easily digestible foods with the hay must, there- 
fore, have diminished the secretion of hippuric acid, since it has been 
previously shown that 1 lb. of hay will produce about 8 grams. 

The effect of dosing with salicylic acid and benzoic acid was then 
tried, the precaution being taken of feeding with hay alone fo r  one day 
on changing from one acid to the other. The results were as follows :- 

Date. 

March 
13. to 14 
15 to 1’7 

18 to 19 

20 .... 

21 .... 
22 to 24 

25 to 2’7 

28 to 30 

March 31 
to April 3 

Description of 
food. 

2 lbs. hay. 
2 lbs. hay + 5 

grams salicylic 
acid. 

2 lbs. hsy + 10 
grams salicylic 
acid. 

2 lbs. hay + 15 
grams salicylic 
acid. 

2 lbs. hay. 
2 lbs. hay + 5 

grams benzoic 
acid. 

2 lbs. hay + 10 
grams benzoic 
acid. 

2 lbs. hay + 15 
grams benzoic 
acid. 

2 lbs. hay. 

Consump- 
tion of 
va t  er. 

grams. 
- 1 1188 

1 868 

1 1520 

1875 1 1423 

} 1490 

1 1503 

1620 

Urine. 

I l l  

e .c. 
8201.043 9.80 16-07 

761 1 *053 9.34 15 -41 

642 1.059110 5% 14 -23 

1257 1 *033;11 ‘43 I8-7E 

690 1 *047 10 *’77 16 *05 

663 1 *O47 10 ‘44 25 *11 

~ 

831 1 -048 10 -89 31 ‘74 

873 1 -051 11 -09 36 -4s 

865 1 *044 9 -92 16 -0C 
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Description of 
food. 

---- 

These figures show that wben a small dose of salicylic acid is admin- 
istered, a portion only is secreted as salicyluric acid, but that this 
portion is always greater than that wliich passes into the urine un- 
changed. This was also noticed by Bertagini, who swalloxed 0.85 
grams of salicylic acid per hour for two days, and found in his urine 
unchanged salicylic acid as well as salicyluric acid. 

It is interesting to notice the extreme regularity with which the 
hippnric acid was secreted ; thus the average per day was :- 

Con-  sum^^' 
water. 

From 11th to 14th March. . On feeding with hay alone 16-07’ grams. 

licylic acid . . . . . . . . . . 16.14 ,’ 
,, 

,, 15th ,, 20th ,, ... Y ?  hay + sa- 

On the 21st March . . . . . . On feeding with hay alone 16.05 
FromSlst March t o  3rdApril ,) 2 ,  16.00 ,) 

1 lb. wheat straw. 
141b. oat straw. 

Kletzinsky’s supposition, that the hippuric acid is formed a t  the 
expense of urea is confuted by these experiments, for it will be seen 
that the increase of hippuric or salicyluric acid was nearly always 
accompanied by a corresponding increase of nitrogen, tlie only excep- 
tion being on the administering of 5 grams of sulphuric acid from 
15th to 17th March. 

Separate experiments were made with peas, linseed, wheat, and oats 
respectively, bnt no hippuric acid could be separated from the urine 
in any of these cases, although the liquid was allowed to stand fcr 
48 hours. The same negative result was obtained on feeding with 
unpeeled potatoes, as well as with pea and bean straw, but the straw 
of cereals behaves difTerently in this respect. Animal No. 1 was fed 
for seven days upon wheat-straw, and afterwards for the same length 
of time uDon oat-straw, with the following results :- 

grams. 
133’7 
1160 

L 

Average per 
day. 

-- 
June. 

From 14 to 16 
,) 21 to 23 

Urine. 

Quantity. Sp. gr. Kitrogen. l l  
I--I-- -- 

C.C. 

Hippuric 
acid. 

- --- 

2 *EJl 
3 *24 

So that almost precisely the same quantity of hippuric acid was 
produced by the consumption of 1 Ib. of either wheat or  oat straw. 

These results disclose a remarkable relation between the amount of 
nitrogen and hippuric acid found in tlle urine after the assimilation of 
hay and straw. Thus, sheep No. 1, when fed exclusively upon hay, 
secreted in 24 hours 9-11 grams nitrogen to 15.45 grams hippuric acid ; 
consequently, a t  the same ratio the amount of hippuric acid secreted 
for 1.95 gram nitrogen should be 3.31 grams, and 3-24 grams was 
actually found. 

The urine remained always distinctly alkaline, whereas Henneberg 
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Consumption 
of water. 

--- 
1200 grams. 
1580 )) 

690 7 )  

690 Y 7  

1030 grams. 
1030 ), 

1090 )) 

{ -- 
810 7, 

and Stohmann found that the urine of cattle gave under similar con- 
ditions an acid reaction. 

If hay is soaked for 24 hours in a cold dilute (1.25 per cent.) solu- 
tion of sulphuric acid or potash, and afterwards well washed and 
dried, its property of forming hippuric acid on passiiig through the 
body becomes quite changed. This will be seen from the following 
experinients :- 

Urine. 

[_ Quantity. Sp. gr: Hippuric acid. 

1232 C.C. 1 ‘009 - 
1250 ,, 1.005 - 
733 )) 1.017 - 

-----____- 

- 740 )) 1.016 

552 )) 1,021 2.62 grams. 
513 ,) 1.023 3’02 ,, 
440 )) 1-02? 4.66 ), 

398 ) )  1.034 3-05 ,) 

-._--.__-- -_--- 

Date. 

Hay treated 
with sulphu- 

Sept. 10 . . . . 
)) 11 .. .. 
)) ), 12 13 . . . . I }  .. .. ric acid. 

Description of 
food. 

----- --- 
Sept. 26 , . . . 

Mean . . . . . . 1 , . . . I 990 grams. I 476 C.C. 1.026 3.60 grams. I I  
This complete disappearance of hippuric acid from the urine after 

the assimilatior, of hay that has been treated with snlphuric acid com- 
pletely refutes Meissner and Shepard’s theory, ascribing its origin to 
the cuticular substance, since this is neither destroyed by a solution of 
sulphuric! acid nor of potash of the aboi-e strength. Hofmeister, who 
made similar experiments, found that treat,ment of hay with boiling 
water did not interfere with its property of forming hippuric acid, but 
that this was completely destroyed by treatment with boiling water, 
alcohol, and boiling solution of potash of 3 per cent. It may, therefore, 
be assumed that trhe substance which causes its forniation is insoluble 
in boiling water, partially soluble in solution of potash (1.2.5 per cent.), 
and completely soluble in dilute sulphuric acid (1.25 per cent.), as 
well as in boiling alcohol and solution of potash of 3 per cent. 

H. H. B. S. 

Alleged Power of Glycerin to replace Sugar. By C. 
U s T I M  o w  I T s c H (PJl i ige~’s  ArcRiv. f. PhysioZogie, xiii, 453-460) .- 
Glycerin, pure or diluted with water, was introduced into dogs o r  
rabbits, either through the jugular vein or  by means of a fistula into 
the stomach, the animal being meanwhile narcotised with morphia. 

To augment the excretion of urine, warm beer was in some experi- 
ments introduced into the stomach. This exerts no influence upon the 
action of the glycerin. 

The urine was collected both before and after the introduction of 
glycerin. The original urine from the dog generally showed a re- 
ducing action on the cupric salt, but that from the rabbit never. 

Within 4 to 15 minutes after the introduction of the glycerin, a 
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remarkable acceleration in the excretion of urine takes place, the 
urine being as clear as water. When the rate of excretion reaches its 
maximum, there is a gradual coloration of the urine, first to straw- 
yellow, then slowly to red, and finally to blood-red, the coloration 
being independent of the quantity of glycerin injected. The secretion 
of urine attains in some cases a maximitm of 3 C.C. per minute. 

The results of experiments made upon the urine, after elimination 
of albumin and filtration through animal charcoal, lead to the following 
conclusions :- 

1. Glycerin acts as a diuretic. 
2. This action may be considered as due, either t o  the hygroscopic 

property of glycerin, or as dependent upon the dilution of the blood. 
3. The presence of hemoglobin in the urine streiigthens the second 

supposition, whilst separate investigations show a loss of corpuscles 
from the blood. 
4. That the reducing power of the urine is referable to the presence 

of a product of decomposition of the glycerin. 
E i .  That the reducing body is not sugar. 
6. The action of glycerin is the same both upon healthy and upon 

diabetic animals. F. J. L. 

On the Influence which the tying of the Ductus Chole- 
dochus exerts upon the amount of Glycogen in the Liver. By 
E. K U L Z  andE.  FRERICHS (Pflugey’s Archiu. f, PhysioZoyie, xiii, 460- 
468).-Wickha8m Legg found that if the ductus choledochus of a cat 
were tied, no sugar was found in the urine within five or six days after 
puncture, whilst, without tying, glycosuria commenced within an hour 
after puncture. Subsequently v. Wittich found that this tying of the 
ductus choledochns diminished the quantity of glycogen in the liver, 
and caused sugar to appear in the urine. This diminution he considered 
due either to the rapid conversion of glycogen into sugar and extrac- 
tion by the blood, which would account for the sugar in the urine, or 
from the liver not producing any more glycogen beyond what existed 
a t  the time of tying. 

To prove which of t-hese suppositions holds good, experiments have 
been made upon guinea-pigs and rabbits, which show that the  ligature 
of this duct considerably lessens the amount of glycogen in the liver, 
whilst a t  the same time no sugar can be detected in the urine. 

Experiments were nest  performed upon rabbits which had been 
starved for six days, and then fed with cane-sugar solution through 
the mouth. 

These experiments, as also the observation of Tegg, prove v. Wittich’s 
second supposition to be correct. 

The results obtained confirmed the previous ones. 

F. J. L. 

Occurrence of Nuclein in Human Brain. By R. v. JAKSCH 
(P’zcger’s Archizt. f. PhysioZogie, xiii, 469-474).-A substance has been 
obtained from human brain, which is analogous, physically and chemi- 
cally, to the nuclein of Miescher. The white substance of the brain 
contains but a small quantity of nuclein compared with that in the 
grey, whilst the total amount obtained from the brain of a boy, aged 

VOL. xxxr. Q 
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16, was 3 grams. 
from impurity, gave on analysis :- 

The nuclein, which is probably not absolutely free 

No. 1. No. 2. 
Phosphmus ........ 2.08 1.71 

Carbon.. .......... 50.60 50.50 
Hydrogen ......... 7.40 7-80 F. J. I;. 

Nitrogen .......... 13-12 13-15 

Chemistry of the Crystalline Lens. By M. LAPTSCHINSKY 
(Pjuyer's Archiv. f. Physiologic, xiii, 631-633) .-The existing analyses 
of the crystalline lens not being sufficiently complete, further analyses 
have been made, the eyes of oxen having been taken for the purpose, 
and those methods of analysis employed which are given in Hoppe- 
Sey ley's Hn d7;oolc ?f Pliysiological Chemical Analysis. 

Of fonr analyses the average result obtained was :-Albumin, 34.93 
per cent. ; Lecithin, -23 ; Cholesterin, -22 ; Fat, *29 ; Soluble salts, 
-53 ; Insol. salts, -29. The quantity of globulin found was 24.62 per 
cent'. ; therefore the amount of soluble albumin was abont 11.0 per cent. 
A globulin-substance was isolated, which in its actions resembled 
vitellin, but was marked by its great purity, whereas the vitellin 
obtained from the yolk of a hen's egg is mixed with considerable 
quantities of lecithin and nuclein. The quantity of lecithin found was 
inconsideralole. The cholesterin varied greatly in quantity. Fat is 
r:ot so considerable as is generally supposed, the lecithin, cholesterin, 
and fat together being generally less than 1 per cent. The ssh of the 
soluble salts gave an alkaline reaction, effervesced with acids, and 
contained phosphoric acid, chlorine, sulphuric acid, potash, and soda. 

F. J. L. 

The Fermentation of Urine; in reference to a, communica- 
tion by Pasteur. By H. CH. BASTIAN (Comyt. r e i ~ l . ,  lxxxiii, 362). 
-This paper maintains that urine and many other organic acid liquids 
are capable of the spontaneous production of bacteria. Such liquids, 
in which the germs of bacteria had been killed by heating, would 
remain sterile a t  2.5", but a t  50" would spontaneously produce the 
bacteria. Tyndall entirely disagrees with the author, and coincides 
with the views of Pasteur. C. H. P. 
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